Salmonellosis is one of the most prevalent foodborne diseases (21); over 20,000 cases were reported in the United States in 1968. Because of its prevalence, hazardous nature, and economic significance, it is a major problem to both industry and regulatory health agencies.
Salmonella detection methods are time-consuming. Conventional culture methods require a miinimum of 4 days to determine whether a product is Salmonella-free, plus an additional 2 to 3 days if presumptive tests are positive (1, 6, 10, (12) (13) (14) . Complete analysis of a positive sample often takes 7 days or longer. Thus, a more rapid means of detecting Salmonella is needed.
The early work of Coons et al. (4, 5) on labeling antibodies with a fluorescent dye was applied to pure cultures and fecal smears of Salmonella by Cherry and Moody (3) and Thomason et al. (18, 19) . Caldwell et al. (2) overcame the difficulties in examining feces caused by nonspecific staining and cross-reactions by using absorbed conjugate and selective broth enrichment. Different modifications have been used for various food products, including meat and poultry (7, 8) and eggs (9, 17) . Sensitivity was improved and false results were eliminated by using direct staining procedures with a variety of foods (11, 16 Photographs were taken on 35-mm Anscochrome 500 ASA film at an exposure of 20 to 30 sec. Table 1 presents a summary of those food products which were Salmonella-positive; in 510 test samples, representing 16 different products, Salmonella was detected in 216 by the FA procedure and in 205 by the culture method (6) . In no instance did the FA procedure fail to detect a Salmonella-positive sample detected by culture methods; moreover, the FA procedure detected 11 additional positives which were not revealed by standard methods. However, the additional positives were not detected in a product lot which had not yielded Salmonella-positive subsamples by the culture procedure.
RESULTS
Products showing negative results are summarized in Table 2 and demonstrate the agreement between the two techniques. The immunofluorescent technique gave no false positives when applied to 384 samples representing 29 varieties of foodstuffs.
The relative sensitivity of the two methods was also compared by estimating the number of Salmonella in 10 food samples by a three-tube MPN procedure (Table 3) . For (16) .
Only Selenite-Cystine Broth was used for enrichment since it has been reported that tetrathionate quenches fluorescence (9) , probably because of its strong oxidizing action. Handling of the enrichment cultures as described here eliminated the need for many of the fixation and washing procedures included in other methods (11, 16 stained poorly or not at all and lacked proper morphology (15, 17) . The use of phosphate buffer to suspend or wash the pellet after centrifugation was omitted since it did not remove any of the selenium or enhance the ability of the organisms to react with the conjugate. The residual supernatant broth was adequate for suspending the pellet. When a thin smear of the centrifuged Selenite-Cystine Broth was made, a simple alcohol bath was sufficient treatment to fix the smear.
A 1:2 dilution of the conjugate was the best working dilution for staining smears from food cultures. However, the conjugate can be further received in food processing and the inhibitory effect of the Selenite-Cystine Broth. In most cases, a positive sample showed large numbers of fluorescent organisms in each examined field ( Fig. 1 and 2) . Occasionally, however, a sample showed only small numbers of fluorescent rods and often the culture method did not detect Salmonella in these samples. These slides accounted for many of the additional FA positives.
Occasionally, yeast cells or large gram-positive rods would pick up the conjugate and exhibit a bright stain, but the entire organism fluoresced instead of the cell outline and the morphology was definitely not that of Salmonella (Fig. 3 and  4) . Salmonella somatic group H was detected in yeast products (Table 1) . Although the conjugate used in this study was not prepared for the purpose of covering somatic group H, Salmonella in this group did stain well. An examination of the Kauffman-White Schema for the Salmonella species used to prepare the conjugate revealed that S. paratyphi A, S. paratyphi B, S. gallinarum, S. senftenberg, and S. thompson contain somatic antigen 1 or 6, which is also common to group H Salmonella.
Since the FA method includes a concentration step (centrifugation of 2 ml of Selenite-Cystine Broth enrichment), it appears to be more sensitive than the culture method in detecting low levels of Salmonella. This observation is verified by the six higher MPN values of the FA method compared to the culture method when working with 10, 1.0, and 0.1 g of contaminated material (Table 3 ). For sample 3 of the MPN comparison, the culture procedure detected a positive at the 1-g level which the FA method missed, but, in the same sample, the FA technique detected a Salmonella at the 0.1-g level which was missed by the culture procedure. This discrepancy could be attributed to experimental error, since the FA technique consistently detected the Salmonella at lower levels. Although the FA method detected Salmonella at the 0.1-g level in four samples, the culture method failed to detect any positives at that level. The increased sensitivity of the FA technique was also demonstrated in the results for a positive thyroid powder sample (Table 1) . After 24 hr of incubation of Selenite-Cystine, two of eight samples examined were Salmonellapositive by the FA method. Since the FA slides contained well-formed rods and there was a large discrepancy in results, the Selenite-Cystine Broth cultures were restreaked after 48 hr of incubation. This time the culture method found seven of eight samples determined to be Salmonebllapositive. It was evident that the FA allowed the detection of a low level of Salmonella with a 24-hr enrichment compared to the 48-hr enrichment needed with culture procedures.
This FA technique has been successful with a wide variety of food materials and under many different ecological situations. The fish meal samples contained high levels of competitive bacteria, the smoked fish were contaminated with organisms antigenically similar to Salmonella (e.g., Citrobacter), and the pasteurized eggs and egg products contained low levels of microbial contamination.
The method is versatile, sensitive, and fast;
FIG. 4 
